Blood pressure screening of 3537 high school students in the Harlem community was performed to determine the frequency distribution of blood pressures in this age group and to investigate the prevalence of hypertension in adolescence. The major inscription of the frequency distributions of both systolic and diastolic blood pressures was comparable among black, latin, and white students. However, female students of all races had lower systolic pressures than males. An over-all prevalence of 5.4% systolic and 7.8% diastolic hypertension was observed during the initial screening, and no significant difference in prevalence among the races was detected. With follow-up screening of those students with elevated blood pressures (BP 2 140/90 mm Hg) prevalence declined markedly to 1.2% systolic and 2.4% diastolic hypertension and showed that black males had a higher prevalence of persistent diastolic hypertension (3.7%) than all other groups. This difference did not achieve statistical significance; however, the racial comparison was not wholly satisfactory because of the limited sample of white students. Nevertheless, the observed prevalence in black males was more than twice that reported in the National Health Survey during a single screening.
have indicated that blood pressure levels among whites and blacks are not different until puberty or beyond.7-" Comstock'2 concluded that mean systolic and diastolic pressures were higher among blacks commencing at 15 years of age, the difference becoming most marked after 25 years. Similarly, McDonough et al. 13 reported that both systolic and diastolic blood pressures are higher in blacks than in whites from age 15-24 years and that as the age advances the differences become more pronounced. The characterization of race-sex distinctions in the frequency distribution of blood pressure is germane to the detection of early hypertension since a group reference level, however imprecise for the individual, can be useful for purposes of mass screening. Further, " norms" gathered from regions which differ in climate and pace may not be interchangeable, so that environmental factors need to be held constant by evaluation of regional populations until evidence of broad applicability of these data has been established.
ADOLESCENT HYPERTENSION
The major concern, however, is the age of onset of hypertension. Preliminary work in the Harlem community6 revealed an earlier emergence and greater prevalence of hypertension in young adults than had been anticipated from figures of the National Health Survey. ' The present study provides data on the frequency distribution of blood pressures in black, latin, and white adolescents in an inner city, gives further evidence of the prevalence of hypertension in this setting, and considers the influence of geographic mobility on prevalence rates.
Methods
The Harlem Regional Stroke Program was established in 1970 and has emphasized preventive care and long-term follow-up to reduce the future risks of hypertension and stroke. An Figure 1 The major inscription of the frequency distribution curves reveals no racial distinctions in blood pressures among adolescents. The frequency distribution shown is representative of the group and displays the diastolic blood pressure curves in black, latin, and white males, age 14-19 years. The right tail of the distribution is more prominent in black and latin than in white subjects for both systolic and diastolic blood pressures. systolic blood pressure in females and only one and one-half standard deviations above the mean in males. Therefore, the data were analyzed further on the basis of levels which were one and two standard deviations above the appropriate means of each group (table 4) . When compared in this way, the apparent predominance of hypertension in males became insignificant. Within all groups, a wide variation in prevalence was observed depending upon the criteria chosen to define hypertension. Whatever definition is employed, however, the prevalence remains at least twofold greater than reported in the National Health Survey where the highest rate observed in 18-24-yearolds was 1.9% in black males (BP . 165/95 mm Hg).
The prevalence of hypertension within subgroups of age was investigated by plotting the percentage of black and latin students having blood pressure elevations (_ 140 and _ 90 mm Hg) in successive years between 14 14 .5% for systolic and from 11.7% to 17.3% for diastolic hypertension in this period. A continued rise is observed at 19 years; however, the sample size is reduced by half at this age and therefore is not strictly comparable. When repeat measurements were made seven to ten days after the first screening in 215 of the 277 subjects whose blood pressures were 140/90 mm Hg or greater, prevalence declined to 1.2% systolic and 2.4% diastolic hypertension. The prevalence of systolic hypertension in males fell from 8.4% to 2.1% and in females from 3.2% to 0.6%. The prevalence of diastolic hypertension in males fell from 10.2% to 3.3% and in females from 6. 1% to 1.8% This disparity between the results of the initial and follow-up screening of blood pressures in adolescents contrasts sharply with the experience of the same health workers during extensive and repeated screening in adults of the same community. Among the students who had a consistently elevated blood pressure, a trend was apparent which suggested that black males, particularly, had a greater prevalence of diastolic hypertension (3.7%) than latin (2.7%) or white (1.8%) males. These differences did not achieve statistical significance. This fact should be considered in light of the minimal influence exerted by white subjects in the comparison because of the small sample size.
Data pertaining to the place of birth and early environment yielded no correlation with the patterns of hypertension observed. Twenty percent of the black students were born in the southeastern United States and migrated north prior to adolescence, and 60% were indigenous New Yorkers. Two-thirds of the latin students were from Puerto Rico, Cuba, or Santo Domingo and had immigrated to New York during childhood. Similarly, the white students were mainly from middle European countries and underwent an early environmental change. To the extent that this was a mobile population with recent personal or familial uprooting, an environmental change effect must be considered. However, adolescents with geographic dislocation during their early years to the urban northeastern locale exhibited no greater predilection toward the development of hypertension than students indigenous to the area.
Previous awareness of hypertension was acknowledged by only 11 students with elevated blood pressures. Six of them had never been treated and the five who were being treated had diastolic pressures which ranged from 95 to 135 mm Hg.
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Discussion
Among the races represented, the frequency distributions and the means of the systolic and diastolic blood pressures in 3537 adolescents were comparable. Female students of all races, however, were found to have significantly lower systolic blood pressures than males. Kesilman15 and Reisinger '6 similarly observed no racial differences in the blood pressures of young adults, and Alvarez17 found lower systolic pressures in females than in males. However, the findings of Comstock12 and McDonough et al."3 differ in both these respects since they reported higher systolic blood pressures in blacks than in whites and comparable levels in black females and males. Although the larger sample of black students and the younger age range reported in our series may have influenced this difference in findings, the uniformly lower systolic but comparable diastolic pressure means are not readily explained by sample size and age differences.
Subgroup analysis of the frequency distributions at successive age levels was performed to assess whether a smooth progression toward adult ranges occurred or whether postpubertal blood pressures were stable. The patterns of males and females diverged; the distribution did not shift in females, whereas, in males, a progressive rightward displacement of the frequency distributions occurred between 14 and 19 years. This factor should be considered in evaluating the blood pressure profile of individual adolescents.
In addition to establishing blood pressure norms for the adolescent population, the prevalence of hypertension in this age group was investigated. An over-all prevalence of 5.4% systolic and 7.8% diastolic hypertension was observed during the initial screening when a preselected level of 140/90 mm Hg was used as the criterion. However, the discrepancy between these commonly selected values and the observed means of the systolic and diastolic pressures raises the question whether these are appropriate indicators of hypertension in this age group. When the data were reanalyzed according to the number of subjects exceeding one or two standard deviations above the pressure means of the appropriate group, it became apparent that the prevalence of systolic hypertension in females had been underestimated. Furthermore, a wide disparity in prevalence rates was noted, thus underscoring the drawback of arbitrary criteria, as has been repeatedly emphasized by Hamilton et al. '8 with Conclusions regarding the specific prevalence of adolescent hypertension seem premature for a variety of reasons. Wilber and Barrow'9 have shown that rescreening of blood pressures in adult populations produces no real change in the number of hypertensive subjects identified, a finding which agrees with our data in the adult Harlem community.6 However, the reduction in prevalence observed between the first and second screenings of students with elevated blood pressures indicates that this cannot be assumed for adolescents. The reproducibility of the frequency distributions in two successive years confirms the usefulness of these data as a group reference level. However, several factors mitigate against the reliability of a single blood pressure measurement in individual adolescents as a signal of potential hypertension. The sequential shifts shown in the frequency distributions in males must be reflected in individuals as maturity proceeds. This instability, in itself, may give rise to variability in serial blood pressure measurements. If the process of developing hypertension is superimposed upon this background, the difficulty of ascertaining exactly when hypertension is present is compounded. To separate out, within this group, those individuals with labile hypertension and its uncertain prognostic significance from those with sustained hypertension would be manifestly impossible without sequential screening. One further disadvantage of isolated blood pressure measurements in adolescents may be a minimization of possible racial differences in the prevalence of hypertension. Whereas initial screening revealed no racial difference in prevalence, subsequent follow-up of students with elevated pressures showed that a higher percentage of black males had persistently elevated diastolic pressures than other students in the group. Examination of this finding on a statistical basis is not wholly satisfactory because the small number of white subjects studied restricts the comparison between the races. Further study with comparable samples of black and white adolescents will be required before it is possible to establish the significance of these data.
